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ENZYMOLOGICAL STUDIES IN TUMOR OF THE BLADDER

PART II. CHANGES OF SERUM CHOLINESTERASE

AND TRANSAMINASE ON SUGAR LOADING
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Koichi Mor1

From the Department of Urology, Hiroshima University Medical School
(Chairman: Prof. H. Nikira, M. D.)

In spite of many enzymo-chemical studies on cancer-bearing individuals, no cancer-specific en-
zyme has been found. In this second report of enzymological studies in tumor of the bladder, cho-
linesterase and transaminase levels of the patients were investigated particularly under sugar load-
ing condition,

The subjects included pretreatment bladder tumors 46 (34), post-treatment 14(14), and con-
trols 36 (12). The number in the parenthesis indicates thosc in which changes of the ecnzymec levels
after the sugar loading could be followed.

The method of sugar loading and of sampling the blood were as same as in the previous study
(Part I). Cholinesterase level was measured by phenol red indicator colorimetry (Shibata’s me-
thod) and transaminase level (GOT and GPT) by Reitman-Frankel’s method.

1) Resting level of cholinesterase was significantly low in the pre-treatment bladder tumor
group compared with the control group. Percentage of cases with abnormally low level, however,
remained 19.5%. In the high stage group it was significantly low compared with the low stage group
(p<C0.05). In the high grade group, it was slightly lower than in the low grade group.

2) As to transaminase level (GOT and GPT), there was no significant difference between the
pre-treatment bladder tumor group and the control group. Percentage of the cases showing abnor-
mally high or low transamninase level did not differ between two groups. Stage or malignancy also
had no relation with transaminase level.

3) Sugar loading test did not produce obvious changes both in the pre-treatment bladder tu-
mor as well as in the control group. Percentage of cases showing the changes over 20% range did
not differ between two groups. This was same as to stages and grades of the tumors.

4) No obvious changes of GOT and GPT level were noted on sugar loading both in the pre-

treatment bladder tumor and the control group. Percentage of cases showing wide range changes
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did not differ between two groups.

The high stage or high grade group showed slight elevation

of GOT and GPT after sugar loading, but the low stage or low grade group showed no remarkable

changes.

5) The post-treatment bladder tumor group showed the higher cholinesterase level close to

the control group level. No changes were observed after sugar loading.
6) Transaminnase level (GOT and GPT) of the post-treatment group showed the same pa-

ttern as that of the pre-treatment group. Cholinesterase is known as one of the few enzymes whose

blood level decrease in the cancer-bearing individuals. It also decreases in hepatocellular damage

and some of researchers point out the secondary hepatic damage in the cancer-bearing individuals

as a cause of cholinesterase depression, and some others advocate tumor itself as a cause. In this

study, all the cases had normal liver function.

This suggest that significantly low cholinesterase le-

vel in the bladder tumor group might be the result of presence of cancer. The lower cholesterol le-

vel was seen along with progression of malignancy or stage of cancer. This was a same finding with

previous report by other investigators. It was, however, impossible to observe the significant drop

of cholinesterase on sugar loading test as Mustea did.

Transaminase level in cancer-bearing individuals without metastases to the liver has been said

to be within normal range by Shinsky et al and West and Zimmerman. In this study, GOT and

GPT were mostly within normal limits in bladder tumors with few occurrence of abnormal value.

Transaminase level was thought to be of little significance in diagnosis of bladder tumor not only in

the static state but in the dynamic test under sugar loading.
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WBA L T transaminase {22\ COBEHLICL .
AREEFRILT 2 L o X - Th S a5 1
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A 2 B TEENISEBEE RIS  cholin-
esterase 33 L O¥ transaminase fE& HIET 5 & &L,
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FROHZL I CEMERE S L OBRERE, BV
BB LIE S & ORI EE R bo2s, &8
BoOlto-HBEOSHETHD. RIFLATESC
Mz T X DR O L ndoo T HERTHHIED BET
cholinesterase, transaminase { & & \CEFIBIL ML
T %, Fiobh bl ARREER OEARILU T &
BHYTHB.

cholinesterase {§-Ci¥ RGEENIEEE 4601 (BT
3801, T 8 ), RIAMIBIEE OEE 1261 (BF 114,
LD B X OSEES (BTFo4AB, LF 8D
T O FHERHIL ThTh 67.4 (R=48~79) &,
60.3 (R=48~73) &, 51.3 (R=23~71) B THo
7z,

transaminase {8 Gl RAFRBVEESE 346 (BT
2660, ¥ 84, RIARIHRED BE146 (5513
F, T 16D % ZOSHRESeH (B1215, £T9
#) TE O SFEERIL ThEh 67.8 (R=48~T79),
B, 61.4 (R=48~74) &%, 51.5 (R=23~73) BT
Btz

PERRI X AZE)ERIT cholinesterase {HRIGHE
BEbtERs4sl (5T266, T 840D, RIGHITREER
1260 (BF1, =71 6D, SRR (B9,
LZF 3B wonTE Il T, '

% 7c transaminase {EIEEERGIE R34 (B TF2601,
T e D, RROHRERFI4 (BF136, &F1
B, xtREeef (BFo6l, LTF36) wontk
Zio Tt

2. BEAMIE LR

HERFEAL TN TARDS 2 FBE L HB LU
2 Ho48E i olco TR LIRS CE oo &
BROREIEL, EAN Yk oy, FforEhc i
$2Er L cholinesterase {#, transaminase {HIEDE
B EL.

3. WERE

MR Ebic miFd S8 LR Z e L .
cholinesterase {BHITEITSEHEY CEUTC7 2 /=1
Vy FIRERBEC TR oo o, %7 transamin-
ase {fiZ GOT, GPT % Reitman-Frankel 357 jz#&
Tz, Bt QV-50 XEHOE* AV THE
L.

4. BEBGE OERE S X OVEME OB

RS LFBRREY Jewett oI LD, B
MEES Broders OFETHEHL, BORIEERL
BRBRE LI

cholinesterase fHOE AR FIHS Tl low stage 18
%, high stage 286, *7- low grade 18ff, high

grade 28(CdH- 7.

transaminase {HOE BRI TIL low stage 14
%, high stage 20, *7- low grade 134, high
grade 210 TH- 7o,

I.E B B &

1. e BRE o¥R#ERTD cholinesterase {HIZ D>
T (Table 1)

BEMREBER o cholinesterase {H (LUF ChE
LHEET2) it 0.11~1.01 dpH @i#i L% OFHE
(% 0.63 dpH Th - 1=, —F, HEFTIL 0.42~1.12
ApH AR LESfE: 0.87 4pH ThH b, BERUER
EHRERC I UBEVERRL, TORIFETH- T
(P<0.05).

WICREEE R LCEHEST DT OWRE TH 555,
2 OPTEC S\ THREORE[EL2S. D. TH 5
0.45~1.25 ApH % IEHEE L7z, 045 4pH LT D
BEREY T EAGENER R 9B (19.5
%), FREECz326d 2 Bl (6 %) LEBFCEEY
R D ONBE Do TN OETFER Tlads-» 1,

A) B oREE & OBff

low stage Gy 0.40~1.01 4pH /i3p#ilL, LOF
#{Er 0.72 ApH, high stage i 0.11~0.89 4pH
AL, FoOTHfEE 0.58 4pH &EFTHICHRIRE
AR UECER R LZOEIER THo o (P
0.05). —FREALMAR R UIIESNL low stage Tl
1860 1 6(5.5%), high stage 13280 8 #1(28.5
%) EEFPIEEY RT b ON o T,

b) BERGE ORI ENEE & OBIR

low grade TiL 0.39~1.01 4pH 4AL % DI
fEix 0.69 4pH, high grade i¥ 0.11~0.98 4pH
A L DL 0.60 4pH LEMEE ORVL D
TRRfED o 0. ERAF IR EEELY R UICRESNT
low grade -CiL18fHp 2 B (11.19%), high grade T
13280 T 6] (25%) FBMEOCEL OEEL R
T DB S I,

9. EERLERIE O 5N transaminase fED\T

1) GOT {Eire>4 T (Table 2)

MEpE A EREA o GOT ik 8~41KU/ml sy
AL, FoTHfEL 23.0KUml thot. —7,
SHRBETIL 7~40KU/ml w4fFL, FHEx 25.1
KU/ml Ch b, EWEELOBCEEOEIALN
feho fo.

ZEOEEECS VL THBHOFSEL2S. D, T
% 12~38 KU/ml % GOT oE#HMEE L.

AUEMEERT b O Table 2 WRT L5, is
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Table 1. FRBEEENEHZD cholinesterase i
. - Eiwg]#ﬁ%;& meantSE.  doH BRI
5. /s R E B ME BB EKME
S 2 (o8
WaEEEN | % (¥ (R=0.11~1.0D) | 0 9 (19.5%)
low stage (65}?) (R(f?é?&éégl) 0 1 (5 .5%)
high stage ( 68?% (R;gé{tlagég‘?) 0 g (28.5%)
v mate | ) rogAe | o a1
high gerad (660 (Ro=. iy S ° 7 @5%)
Table 2. Rig#EEEMEEED GOT
i A | b meant: 8L, SRR TEREOR
E K B ME | B YK E M
R S T e
E R (R s 3 (6.8%) 5 (14.7%)
e Grny) | rmew | 20ew)
high stage ( 68%‘% (%ig;f}% 1 ( 5%) 3 (15%)
low grade (65% %39;;_18) 2 (15.49%) 1 (7.79%)
high grade (68%) (;{1.:217%513) 1 (4.7%) 4 (19%)

L AR08 b hi, —), RESEY
FRTIEGNT SRR L BB O TEL A D Wth -
7z,

a) IR ORIEEE & DBk

low stage Tit 8~39 KU/ml &&H#HL, FoFH
% 24.6 KU/ml, high stage Ti% 9~41 KU/ml &
SARL, FH 21.9 KU/ml LIEETHN00m Y
RUICNZ ORITHEE Tl i,

FEPIRI R LR BREEZ R LIRS, REEE
Z R LU TCHERIST & 41 Table 2I773 X 51T low stage
# L high stage PO S MBI TDH SR H
-t

b) Bt ORI B & OB

low grade ¢lT 9~40 KU/ml (& 4347 L 3¢ 26.0
KU/ml, high grade "ti% 8~41 KU/ml &4 L,
5 21.2 KU/ml & EHEE OFWET L AEEY R
L.

REGI B C BREEMEY RUC EFAE: Table 2
255 L5 LEREOE-LOREL Abhi. B
BEE R U ICREAE R ORI K X o2 B bTIs
- 12,

2) GPT fiico\~C (Table 3)

BEDCE R EYRRERI D GPT {fiiz 6~36 KU/ml &5
ALESEL 18.1 KU/ml Thote. —7F, SHEH
T 7~33 KU/ml G5l 1L 19.8 KU/ml E T
ORI B 7 BT D b o T,

EEOPBEC I\ TRHBROFESfEL2 §.D. T
5 9~31 KU/ml % GPT DIEHfEE L.

REAIRICAEH LC, REEE RERELRLCE
P E L Table 3 @R X 5 CHEBFOMICELALDL
nisho .

a) BEBGE OBREE & OBtk

low stage “Gi% 7~36 KU/ml 1253 L E451EX19.1
KU/ml, high stage "G{¥ 6~33 KU/ml 4345 U
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Table 3. FigEEMELAEZD GPT {H
B #l B mean-+ S.E. HEE LU IEAR
e 1) CRIg5ER) KU/ml A
% 3 R ¥ @@ | B W IEME
oo W (51?2) {?3 :: 2; (1{1;;;??2 2 (5.5%) 0 (8.0%)
T B 4G 5 B (67%) {% : 22 (Rl:?:?é% 3 ( 8.8%) 4 (11.8%)
low stage <65%11;> (ng 51262 2 (14.3%) 2 (14.3%)
s | e B I I
low grade (659) (%;2;?2) 2 (e L)
high ~ grade (66-9) S Lo s GeeB)
B 173 KU/ml b, GOT EoBs LR Isgs FRE fndo fe.

FlAsENMEE IR L 13T OETHFR Tl e,
BHAEL R TEG e A REHICHE U 7ol Table 3 1
HZHND L5 CHBFOMICEE OEXRDIL o 1.
b) BN OERFAEMEE & OBk
low grade "®% 6~36 KU/ml 7345 L SEHEIL
19.4 KU/ml, high grade Gi¥ 7~33 KU/ml &4 1f
L, “FHEd 17.2 KUml & BEEEEO ROGETIr L
HPRREET R LICA T DETEE Tl .
FEGLFIC BT U C b BB OB\ B LRV FF & O]
@ Table 3 [@Rd & 5 T L HRETR DM T,
3. FBEEMESE O cholinesterase fHO HEH
i X 2EECDVC (Table 4, Fig. 1)
KEEENREE O BATIC 47ty ChE oF
Bty Table 4 & Tig. | (i3 X 5 CH L BEHN

FEBUHIC 2o 48Rl DB ARTRT X b 209 LA {15
T UM B R Cis4ldh 4 B (11.7%), i
B2 06 (0%), —H20%Lh Bl
TEGNEBBRORERYE 3348k 3 6 (8.8%), MfHTIk
1619 2 # (16.7%) LiAEOMICEREOEL R 72
LilowiEcho i,

a) BEMEORME & OB

R TRE L TR
44z Table 4, Fig. 1 ihbh s k5 AL E
B OENEB L e iz,

FIEFI ISR L 48R oEN AR L

UL FEEE U hE B LR O iz & A EENR S
Bﬂﬁ: B 72,
b) SN OSSR & OBIR

low stage, high stage

B Rieh 2t —HRERETL R ML ED) Table 4 A bhd L5 ICERED BOH TR0
Table 4. FEAMIC L1, 78 5 cholinesterase {HOZE)
(mean+ S.E. 4pH TiR3)
P Ef K A W f fE A fOB B 8 A B R #®
fi - ) 2455 e
% i 12 (R=0.43~1.11) (R=0.44~1.12) (R =0, 43~1.09)
(50.2) 0.85+0.059 0.8470,065 0.8740.067
*H%‘{é %’% = B 34 (R=0.11~1.01) (R=0.13~1.03) (R=0.12~1.01)
= (67.8) 0.67+0.029 0. 650,026 0.65%0.027
low stage 14 (R=0,40~1.01) (R =0.39~1,02) (R =0.42~0.98)
(65.1) 0.75%0,037 0.7270.037 0.7140.036
high stage 20 (R=0.11~0.90) (R=0.13~1.03) (R=0,12~1.01)
(68.2) 0.63+0.034 0.610.033 0. 620,037
low grade 13 (R=0,39~1.01) (R =0.13~0.99) (R=0.45~1.01)
(65.3) 0.70-0.043 0.67+0.037 0.70=%0,084
high grade 21 (R=0.11~0.98) (R =0.16~1.03) (R=0.12~0.98)
(68.9) 0.6670.039 0.64+£0,037 0.63£0.032
BB 14 (R =0, 45~1.05) (R=0.44~1,02) (R =0.48~1,03)
w OB B R (61.4) 0.78%0,040 0.79%0.045 0.78:£0,047
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Fig. 1. BT X % cholinesterase {HDLE)

THEERLS N EEOLEE Gl lono i,
48R DfE AT AT L 20% A EEF) L I2iER
A BB ORI TEMN Do T2,

4. RIGHEEDREAEE O transaminase fEORE AR
X BB oOWT

1) GOT {Ei>\ T (Table 5, Fig. 2)

WA &4/ BN FHETHER LB 4
Table 5, Fig. 2 WiR$ 1 5 CEugs:, NBE#HLL
iR & A ERDL R 2.

FEGIACHRE L Thb & 48814 o BRI
L20% B BZ58h U T SE GBS B B Tl 344 L0f
(29.4%), XBEECIR126F 24 (16.9%) Hin%
d, —F, EEMGERECI4fE 74 (20.6%), iR

BBl 160 (8.3%) CEARRD, ENERT
EET2 3 O0%0- 1oy, HEROEIFE LR
Dy T,

a) EEMEROBEE L OBSR

low stage “Gi¥ Table 5, Fig. 2 whxbhb L 5ic
DRE T A% R, high stage TIEHCHINER %
Bbic, LHLERE EARICE b7 5 ATHHE
ST AEEOEECilicho o,

REGI AR R Gl 48R I DIES S ATTATIEC L L 20%
LA EPEIR L 7 SEFISTY. low stage 231469 1 ] (7.1
%), high stage 232081 9 F (45%) EIREADHEST
Licd D ERTHL 0% T,

Foehic20% 80 B Uicd Dk low stage 23146
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Table 5. BEFHIC L 475 GOT EDOLEE)
(mean+S.E. KU/ml ‘T/R{)
]
. E_f B A B oW | AWMM®K B AWMBM®B ®
i o Yoy | 2455 487510
% @ 12 (R=7~39) (R =8~40) (R =8~42)
b (50.2) 27.2+3.6 27.3+2.9 26.4+2.3
* & OE 34 (R =8~41) (R =8~43) (R=7~45)
OB B OB (67.8) 23.0%1.37 22.9%1.38 23.941,53
14 (R =8~39) (R =8~40) (R =7~43)
low stage (65.1) 24,6%2.5 20.8+1.8 22.6%2.5
. v 20 (R=9~41) (R =9~43) (R =8~45)
high stage (68.2) 21.9%1.6 24,4419 24.8+1.9
X i 13 (R=9~ 4) (R =8~41) I (R=9~43)
low grade [ (65.3) 26,04+1.90 22.8%+1.4 24.5+1.8
: 21 (R =8~41) (R =9~43) (R =7~45)
high grade ] (98.9) 21,2%1.7 23.0F2.1 23.54+2.2
B B ! 14 (R =9~41) (R =8~40) (R =9~42)
B % OB (61.4) 21,7+1.4 22.5%2,2 19.84+1,5
|
a. Staging\l L BEBIOXE
HU
o——0 /[ow Stage
Sor o—0 X AMEY
KU .
*r——8 '/é:“ﬁ‘?&ﬁ
><:;; x——x % BR Bt
20+ 30k
% X
b o —°
T ! L L 20F .———.\‘
0 24 48 (B518)

Hu

301~

b. Grading iz K 5 E8INZE

o——2 low grade

A——a high grade

><7‘A

0 24

26 (M)
BEEMC X5 GOT fHOEE)

Fig. 2.

0 24

I
48 (R
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4% (28.6%), high stage 23208 3 (15%) &
FEETOICE  Zb R KER L E VL DERETH
[P N

b) FEMRE DHERSENEEE & OBk

Tabel 5, Fig. 2 w& B itb X 5 I low grade Tl
2ofE T A, high grade CILMiIce ERHER % R
L7eiZ OB EHIBAMIIECLL CoThbFET
Teho fz.

FEFI A Crk48m i g DA AR ETE L L2055 E
WU EFENL low grade HR13409 2 41(15.3%),
high grade 232149 8§l (38%) LEMEOEE
BN 5 b OA % Abhi.

209 LA LA Uie SEFIBUE low grade 73134
dr 4 il (30.8%), high grade 732149 3 $(14.3%)
LBHEOEN L DS AL NI HEEDETIL
o,

2) GPT {fiic>\ T (Table 6, Fig. 3)

AR E L5 BB GOT [EoBa & Bl
SEETHB Uic8g, Table 6, Fig. 3 iRkt X5
BRI & R T, 48RRI OEL AR RTEC L
LEBOEETIZ/cmo o, WBEETLRL D T
7o FRMER R RS I OBEENIEE Tlooyo 12,

48R DS ABTATIC L L2098 A 30 L7 fER
Bk EDGERECIEs4plb106] (29.4%), SHRHECI
1200 36 (25%) EEBEDHICHH LM LZ T AR
Tede fe.

2209 LA A LT ERIBU SRR C346h 6
B (17.6%), SHBEETE126F 1 F (8.3%) &
RIS Abhi.

a) BtEOREE & OBG

low stage o th UESTEE high stage i3 Table 6,
Fig. 3 LA b5 L 51 GOT f LAk FRER
IS B A SIS OEL AMTHECHE LEED
TEICIX o 72,

FEGI AR B & 48l DIE ARTIE L T20
%L E MU T FEAIELL low stage 23 1465 f 3 4]
(21.4%), high stage “CiZ20firk 76 (35%) EELT
e Abhic, —H0BU LA L I iEIE
1¥ low stage “TIX 1460 36 (21.4%),
TUL206 3B (15%) ERmBEOMICAE REBTLS
N,

b) BERUEOMBRFIEME & OBk

Table 6, Fig. 3 &bt d Xk 5ic low grade -GiL
B & 2372 AN AR B Fufe o 7228,  high grade ik
WIMEREZ R B, L L48mefEE ofE X AR RE
CHLUEB ORI T icd- o,

48R DED AT RTIEC I L2095 LA 38N L 705
BIEE low grade 231364 3 6] (23%), high grade
P21BR 78 (33%) LEHEOE Lo ERTS
b DNEDo Tz, —F5209% P B UIciERENT low
grade 23136 4 B (30.8%), high grade #3214
261 (9.5%) LEMEOEVLDOIEL AR,

5. ENEORBENBEREORE R AEATIT
I % ChE {HoZENC>\T (Table 4, Fig. 1)

Z OBOATIRT, 24F5MHEI, 40RHE OEENIES
fETFhFR 0.78 4pH, 0.79 4pH, 0.78 4pH THw
7o, ATTRIERRATENRAE D Th I » EiE T
B VEETHY, FOEEaMcI 2EHL Iz
LA ERD NI . FEFIRIC AT 4 48814 OfE
PAIEC L2028 A LEB) U 7ERNE A B g s

high stage

Table 6. EAMIC L7 > GPT [HOEH)

(mean+S.E. KU/ml TxR3)

, £ Al B | A w & | & B % | BB B ®

1 B T 24B5 Joms i
- : 12 (R =7~33) (R=7~34) (R =6~33)
) # L (50.2) 19.042.4 20.8%3.0 20.942. 4
B OB 34 (R=6~36) (R=7~38) (R=7~41)
B OB BBt (67.8) 18.1%1.1 18.1%1,4 19.8%1.5
! 14 (R =7~36) (R=7~37) (R =8~38)
low stage (65.1) 19.142.1 17.542.6 19.8%2.5
. 20 (R =6~33) (R =8~38) (R =7~41)
high stage (68.2) 17.3+1.3 18.5+1.7 19.8+2.0
o 13 (R =6~36) (R =8~38) (R =8~39)
low grade (65.3) 19.4+1.9 18.7+2.4 20.2+2.0
: 21 (R=7~33) (R=7~36) (R=7~41)
high grade (68.9) 17.241.4 17.7+1.8 19.9+2.2
B O 14 (R=7~34) (R=8~34) (R=7~36)
BB OB M (61.4) 17.2%1.5 18.541.5 17.6£1.9
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a. Staging\z LB&E®BNE

<

O0—0 (oW stage

Hiu

201

15

= high Stage

T # 1

i
24 48 (B RS)

b, GradingizLaEBINE

Hu

i %

T s——20 low grade
&——a high grade

L .

0 24

1
48 (B518)

C. BEMEIZLPEETNE
O———0 FBFE
—0 LRHE

KU X 3t BROB¥
20+ x/x————_——ix
15k
T i { |
4] 24 48 (BF )

Fig. 3. AL 25 GPT {HOUHE)

-7z,

6. BMEOBBIERROBRE KT AEAT
J % transaminase {§ DZEHT DT

1) GOT f{Hizo\u~T (Table 5, Fig. 2)

By B I\ 2 7o D4 TH 5%, Table 5,
Fig. 2 m& b d & 5 i RIRAIEMEE & KERWE
LD B I T,

48F S OEASARIATE L 0 20% LA BN 7o iE6
Buiafib L 61 (7.1%), #209% B B UIZiES]
xR LB (7.19%) RGBSR KLE
BT R NS /N Al

9) GPT fico\ T (Table 6, Fig. 3)

Table 6, Fig. 3 THhbh 5 X 52 h AR
EOkERVTh, AL 2EFHDHKI R
THRGEEE OHICHAL e ERLRDD L ENTE

e fo.

FEG Al st U C b 48m I oA ATTRIEC e L
0%\ REIU T FEFISNT 140 2 61 (14.29%), 20
BLLEBA L 7 SEEFEN 4R 1 6 (7.1%) &Kk
EPENERRCIL LEENT 5 L oaib e e,

m. & 5

A, BIgSEET BT 5 Mg cholinesterase fHIZD\»
T

HAAPIZIYL 2 88 cholinesterase ASEET B - &
PEILA TS, Tiebb iR, HH, KR
=4 ¥h b true cholinesterase (acetyl-cholinesterase
b T5) &, M, Fis &ied 1 5 pseudo-
ChE Ch 5. Fi#EiX acetylcholine 24 EAYIZ choline
LEREIC SR, HEL acetylcholine LISt DfE 4 D
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cholinester, JE choline D =AF VL T2 X
WTERD, k% OLBERNERENTHOMS P
S, Lot T @ ChE i3§3T pseudo-
ChE CHE T2 bh T MEPE fHlashs v b
TR, B0 LEEEHAD pseudo-ChE {H
FRUELURH L ERLTL b FRBCOZEE 0%
& i oTidv L. ISLERAE XU A
R BT EREEO pseudo-ChE  (LAF ChE
L) [HORE, BRSHLYERE, ThbbEXK
Bhgs, SAIBEEAFIAL, Mmig SEEROEH,
ChE {HOBFRASHUICHE ChE OFFfHRERUC
BRI BEZHREL T 5. SBOBHILETH
A5,

ChE DEEEIEEL Tk pH=0.8~1.1 (&5,
BEEEES1D), ApH=0.63~1.0 (Michel #:12) r Xh
TW5A, FEZEOBEEME THEROVHE - 2S.
D. C 0.45~1.25 dpH L o0h\WEHC 4L,
7o #2 SHBREOSESfENE 0.87 4pH THREL D B L
—H L.

ChE (3384 D i T BT 58D T BER O
12oTH B2, FHEEMETET LI EMNELHT
18,18, PGB X 5 RIS EE OB &
TH5L0L50Y. —HEEEE TLBOFERE
MIEH T ChE HOETFT T2 2 L3mbh T 5%
8, Westone LI HEA D208 L DR EEIEEE
122\ C ChE {fis X OVREIFERe A & 0 L 3R
eyl ooy, LofFSERAEESL ChE ERT
L OB BECREGRA LWL, REDETLIERS
R\ TH % - T ChE {Efff & flOBAE & OBl
P Ein Eh CGhE ADETIXEEZ DL
ORIFERT B DO TR EBRNTW5, LinLan
5L FORBE CHETHIES THRWb, $5
#E inhibitor BHEL T>5. EBEOEMILHE S
LB S TSR ED W L DR B L L THD,
T CHEEC L UBEMEH T B R EL ChE &
BB L3 OB LB CEROL D EE L
Th XD TRIRAA I . ILREOHEBIC -
T ChE {EDETFTHRALRICR, ThdHAOREL
—F L2151, EEOMBICHE S RERRRE (R
B) P"RELERTHA I, Westone 5% 5K
RURTsREREE X h i1 BEC L 5 ChE OAREH LS
DEAEORIEE LA LBREDIT TS,

HRES? (IAREESHEE ARMER T ly
BB LT, RERMEOHE L EEBEISRY S
ZEEPEL B, —F, FRY ZME=AT S
— ¥ IEEEE, TOBKKEEY BESYHTHERFL

2, BEEHTco ChE ETORE: CRETLE
> TELY, HRHERACEEEAFTRTS ChE E
ETOBEHRITHENSRETHALS.

RICEHATIREE TIX» & b L7 WA L BIRIIREE Ti
2 & D THENEPRETBEARRR Y S 2 ko e
#Y, Mustea!® DL 5 BEARIC L 5 ChE EHD
HEOET BET5 2 &0 TEigdoiz. Mustea
NEBBRECKTEATIC L $ 75 ChE HOFE
DETEHBEL T 5. MrhiIDEECATIE
BRI BEEOKEE, ) XA THERIY,
ChE D EFHEHEZE L ERREZILHELIEE4D
WEORSBREOBRALOERCIL, ToOfERELT
Mg ChE [HOBEE4 &icTz L BEELL. L
b i D FEERFHEIE « OIfEs O 4 DBSEDIEE
BESWHFEAELILORDT, OBATRKLS
ChE fEQERTERC HBOfTH L LIz, Lrdic
EE O CIREG, BRI CRELTL
EEOBLAR LT, BREBC KT 585
LomzmcT s AR E SR 7. Mustea
DA T R L ChE EOETE2HEDT
B, BAFSBROZHNMHEIREShiID LT
> TC\wA, R ChE L CiEBAthTth s &
iz T, £50hEEEE, EREREOTERMM
o TEH, SBIIDOEILDERNF NS,

B. AR RIT A IME transaminase {EIZD\»
T

7 3 /ER& a-keto B transamination [CB5.3 2
transaminase {ZiL L < D L O ML TE 70,
ZD5HTho &b X {mbhicton GOT, GPT
T, ZOLDIEWTRBAEFHCIESH/L, &<
F, D, BhECHEIEENTHS. FTENABREE
LS AEEROBEENINER IND L5 1nhse, )
R TS (1970)2° DH|EI LIS,
—HABREYACTREEE S EEERE L&A &
TERAL, AEROWRBRET TR 2 RRE
TOREMEOBRFSH F VI I Abh TELT, F
RETCOBFNILEEFIIS.

GOT, GPT D IEEfEE L CiGOT 10~40 KU/
ml, GPT 8~30KU/ml ;-2 § DA% 22 s
Flcd GOT 12~38 KU/ml, GPT 9~31 KU/ml ¢
» 0 BADRBCIRT—FK L1, HEEEEDITER
wRelc 1684 136 GOT {HD LR % Hicor,
ERO- 1401CL 26 EFEETchs o LT 5
Shinsky 529 O, ¥ &R OV L 22 GOT,
GPT /r ¥ LRI i 232 West & Zimmerman
2 DWEND DD, BREITL BRI B
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THL ELARWEARLEL OO EEERN b
b, ZhbEBAD PR —F Lic. XHE MmiF+d
transaminase {E2EH O FHARE & FOBERICH D,
BEFED L~ & O TiE transaminase {EDHEINAS HlH
B oDkt L, Morris 5123 FFEE X EEED
30~40f%12 %, Lo & ® Dyer 520 DWENH B
25, BEAFICIREBENERR SRR Lo EY
ALl B e hdZFHTLLD0THS. LHLER
fE&RLIC & ok GOT CREEMEL.T%, RES
fE8.8%, GPT TREFIE(HE1L.8%, REHHES.8% &
D, EEE DB &> C transaminase {HD
LOBRIDIN N E VR DR CH D . BEE LM
freHB & GOT > T high grade “CiL low grade
CHEUBEWEEMEL N, BEOEEEOERICLS
transaminase {HDZEENIFFLET 2 347 L T 5%
Lo TlonZ EAIL R, k) 3TN/ Dyer
bOWEIC—FTHHBEE 2D, FRREOHERE
LD BRI T, REHMEEES T 20IEEE 2R
L, #f7 L% 4O TH23%IC transaminase fHD R
EERIER U 70iGE X g\ & L7 Brindley?® s,
B3 IRREER BT 5BEDI0S, BEOH D
BTh 2% BREfELY Boicic T8 & Lk
Mustea?® D& B 5H Y, HEF CiX low stage ¢
14.3%, high stage T 5B CREELRBDITTE
oo ic. T BREDHERBRER L v transaminase
EOEBLZ E A ERBRIG &S A THEREIDR
BT READ R E—F Lo, BEEELRLICS &
TE—FKET, BREOLLEXETL CLEEEE
CHDLEGODIRCENIED X 5 Ie B & OBERZE
DRFAERTLDOTHAS 5
BREGEDOZECIE S FEHCES U G BSHHRRC &
> TIERTT 52 &30 oK L, EREEESIT
transaminase (HO{E, T3 % = A FRbhitho fc kD
EDDH 5290, HBRGIL RBEFI TS CRIREE
BTch b, SBECHEURWELRRLICH DO
CHUEE L &2 2588 T, WERFSHFEL 4
RPN EEHET, SERILCEFRILELEbR
%.
REHESTTC L ABEBCOWTHRE L TR &, &
HoEEC T SEEE T transaminase {HA B L
THD &, ARAECE UEATHRE CLBEOMM
RERbhic. Uh L Z OHIE346 41084 (29. 4%) &
Bic & ARG IR s 3o HERSITD low stage
AR 2 AEBNZ 36\~ T b 48R HIBRIC 8T S B i H Vi
Zwo i & Mustea? O|EDRTHT D D Tk
ot bo kb Mustea O TIEB OB B EH T

1145%, FEEBMHEE (B, +HEBERE) T100%
MRS AT L —EEED 5 5 B AL R T
Ve, hyperglycemic OIRAR T TEE M OEHT
TEIR X b fRBESMESET 5 Z oMb R TR, BB
BT LIcd D, FoEMO L O Tk transami-
nase {EOREATNC M5 ERBR Moo LIXEME
BOSSEATIC > T=3 A ¥ — RS X VP
BRI EERTLOTHD. L LHTEERED
RWIREBC LTI BILEWERRL, EARIT
Jo THEIBMALAL NI Z LIFEATIC X % trans-
aminase fERIEIEMEDOBBRDEDOHE EREE
Ha 303D TERVWE W2 AERTH L. BB
Mustea $yRi-NC\ 5 L 51, FEAMIC LS trans
aminase fHOERITBHRBE COFETHLLLHE
FOPAL FAIZELO LT THLRL Y RES
NIAGEL 2 & b 27V, BEARICHE ) S bE
DEEHRLEGIHEDLZ LI ko T, BH% X DRESE
ETHFRIED 55 LBbihs.

N #& B

IR B R AR BRI IR B B OISR U 7R
BECRBNTEHEG® O M cholinesterase {H,
transaminase ff (GOT, GPT) #HlIFE, XL iEs
A LIS DR EOLEE) & 488 HICI 7o s TER L
ROFER A1z,

D KiEREMER © ChE ofEDFHik 0.63 4pH
T, WEREO 0.87 ApH I HE U CERIUEVETH
-1z (P<0.05). EFELRLUC EFAO B SR
FERETI9.5%, JHREECIL 6 % & ENER s 4
{ Axbhiz.

FREDEREE & DBk TLX low stage £ 0.72 4pH,
high stage B¢ 0.58 ApH L YEFATEECIY SEETRNC
HRUERREWEEZRLE (P<0.05).

HARSEATE M E & OBEFR Tk low grade 3 -Gl 0.69
4pH, high grade % 0.60 dpH * #3527 2R2{EME
ZiRLTC.

2) RIGEENUERED GOT oFHn 23.0 KU/ml
T, WEEEOFIT 251 KUml <Thbp, GPT
bR © 18,1 KU/ml, {BgEc 19.8 KU/
ml THoto, ERBREEMERRUCGEAROE&T
GOT, GPT ¢ LI{E L, TMEEDEIICELS D ichs
o fo. BEERELALICEIET GOT CEEhEat14.7
%, WIBFET5.5 % THWERHCSPE L Abhi.
GPT CIIHBEOMICIZ LA EER AL T,

3) AT X o T RAEENERF D ChE {fik 5
[RRE & R B B 0 e BN R B e o, FEF
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CHELTh, 48RO MEIS AR HE: L T20%
PAEZE) LIEFBI RO TREDZEL R SL
ZIshvo 1z,

FREEDHEREIT L b low stage B, high stage BEiC
SO THEHL T, FLEME KLY low grade,
high grade BN C HE LT MHEOMICEN XK
bhirioic.

[EER S R IR AR BRI 3o\ T b TR, B
LRI E AR X 5 ChE [EOEENIADL Nt
7o,

4 AR L - T GOT EiEhuiEe:, WNBgEL
LICRE IRBEEING B IS T, SR B 2 T 480
FEB DIEA20% LA L EEE) U ERIBU IR ORI E,
DEPIRL - 7o,

R DHERE & OBIR T L (&5 &, FiSHE T
low stage B CITEARIC L 2 BEAR ALk T
75, high stage FECIIEBATIC X h 2L AT A
Ruabhic, BHEELOBERTASD & REH low
grade #ECHL L T high grade B Ciioe L BEHAMN
Zbhic.

B O BAREIERLC I\ TILAYREREE, SH
B FRRCHEATIC X A EEIA R B inh o 1o,

5) FEATNC & T GPT {ETsbuEne, »HE &
L BREOHEMER 4RO EBEOLT Cidith-
7o, FEGIFNC A T4 I DI A320 % LA EEEB) U TChE
PR ORI E R OZEN LD Ntk » 7. JRED
ERE &0 BRTHE LTaD &, low stage BT
U high stage B CRMEEMIC L b 0 LR T A
RO HE TR oo fo. BHEE L O BB TR
% & low grade Bf, high grade B & HICEAHIZ X
h e LREES R L. BRGNS
B THHEARNC X 2EOEENLH L Tladrs 12,

e B ICHic b BRI PHEEEEO CRHMEEHTE &
L, RIBTHRER > GRHERE LUREREMICE
CHHLELBFET, LEARIOERIH6IE, F628H
FWRBFE SRR BOTRE L.
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